The iron(III) compounds with several aminocarboxylate chelates containing an aryl or furan substituent exhibit high activity in enhancement of the reactivity of hydrogen peroxide, leading to facile hydroxylation at benzene ring, and to degradation of furan ring, but no such activity was observed for the corresponding A l(III) compounds. These results were inter preted in terms of the molecular orbital consideration, and lack of the activity of the Al(III) complexes was attributed to lack of electrophilic nature of the peroxide adduct due to the absence of a d-orbital: this may explain the fact that there were no tumors in A l-N T A (nitrilotriacetic acid)-treated rats. Based on the facts observed in this study, the decreased function of iron(III) ions for synthesizing neurotransm itters in the brain was assumed to be one of the possible origin for the neurotoxicity by injection of the A l(III) salts in vivo.
Introduction
There is a hypothesis that an elevated increase of cancer is associated with chronic iron overload.
( Uchida et al., 1995) . In fact, the risk for primary hepatocellular carcinoma in idiopathic hem ochro matosis is more than 2 0 0 times greater than that of the control population. Awai et al. (1979) origi nally developed an experimental model of iron overload using ferric ion chelated with nitrilotri acetate (NTA, see Scheme 1). Intraperitoneal in jections of F e -N T A induced significant iron depo sition in rat hepatic cells (Uchida et al., 1995) .
Repeated intraperitoneal injections of F e -N T A
were reported to induce acute and subacute renal proximal tubular necrosis and a subsequent high incidence of renal adenocarcinoma in male rats and mice (Li et al., 1987) .
In 1984, Okada et al. examined Wistar male rats for nephrotoxicity and carcinogenicity after ad ministration of A l-N T A , and found that there were no tumors in A l-N T A -treated rats, but injec tion of A 1(III)-N T A gave central nervous system toxicity (Ebina et al., 1984) . Aluminum(III) ion is well known to be neurotoxic at present, although the molecular basis of its toxicity is unknown (Itzhaki, 1994). The possible involvement of alumi- (Gutteridge et al., 1985) .
Because the solution chemistries of aluminum and iron are very similar (Jyo et al., 1990) , the ori gin for the above facts remains unknown at pres ent. In this study, we will show that the reactivity of several Fe(III) com pounds with amino-carboxylates in the presence of hydrogen peroxide is com pletely different from that of the correspond ing A l(III) compounds, and will elucidate origin for the above facts. Based on these facts, we will propose one of the possible origin for Alzheim er's Disease by accumulation of aluminum ion in the brain.
Materials and Methods

Preparation o f A l(III)-N T A complex
The pH of an aqueous solution (100 ml) con taining aluminum chloride hexahydrate (2.41 g) 
Formation o f 8-OH-dG in the reaction mixture o f metal-NTA com pound and 2 '-deoxyguanosine in the presence o f hydrogen peroxide
To an aqueous solution (50 ml) containing metal chloride (0.001 mol) and NTA (200 mg. 0.001 mol) neutralized by K H C 0 3 (pH = 7.0) was added 2 '-deoxyguanosine (2 0 mg), and hydrogen perox ide (0 .1 m solution. 10 ml), and the formation of 8 -hydroxy-2 '-deoxyguanosine (8 -OH-dG) was de termined by HPLC (Kasai and Nishimura, 1984) . plexes gave 8 -OH-dG in the reaction mixture con taining 2 '-deoxyguanosine and hydrogen peroxide (Nishida and Ito, 1995) . In this study we could not detect the 8 -OH-dG in the reaction mixture of A 1(III)-N T A , 2'-deoxyguanosine, and hydrogen peroxide (not shown).
Reactivity o f hydrogen peroxide in the presence o f metal compounds with benzylamine-N,N-diacetic acid
Discussion
The crystal structure determinations on the sev eral compounds (Jyo et al., 1990) ., 1994 a) . In the present cases, the same discussion as described above may be applied; e.g., the peroxide anion co ordinating to an iron(III) atom in Scheme 5(b ), which is of an electrophilic nature, may interact with occupied bonding orbital of the furan ring of Fig. 4 . Molecular orbital scheme for interacting between metal peroxide and organic compound. Bonding orbital of an organic compound, C and ;r*-orbital of the perox ide ion, B are all doubly occupied, and thus no interac tion occurs between them (Fleming, 1976) . The coordi nation of peroxide ion to an iron(III) ion leads to formation of singly occupied orbital, D, and thus this orbital can interact with doubly occupied orbital C. This induces the interaction between ;r*-orbital of peroxide ion, B and occupied orbital of organic compound, C, leading to formation of C -O O bond. (Nishida et al., 1994b) and the re suits obtained in this study, /. e., an peroxide ion coordinated to an iron(III) ion exhibits a high electrophilic nature toward several organic com pounds, may give evidence to elucidate the reac tion mechanism for the reactive aldehyde forma tion in vivo (Toyokuni et al., 1994) .
Effect o f A l(III) Ion in Brain and Plasma
It is believed that most of the iron bound to NTA, which was injected to rats and rabbits, is transferred to transferrin (the chief iron transport protein in vertebrates) and taken up by hepatocytes, part of the iron appear in the kidney (Toyo kuni et al., 1994). The major aluminum(III) bind ing fraction of plasma has been shown to be transferrin(Tf). Tf has recently been shown to specifically bind Al(III) ion with a high affinity, approaching its affinity for iron(III) (Battistuzzi et al., 1995) . Thus, the Al(III) ion injected as A 1(III)-N T A complex, may be readily transferred to transferrin, and also transported to brain (Roskams and Connor, 1990 ). In the brain, the A l(III) ion may accumulate at the several organs, as observed for an iron(III) ion.
Since the chemical features of the Al(III) and Fe(III) ions are quite similar, Al(III) ion may oc-
